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NOVELTY - Preparation- of aromatic vinyl compound/alpha-olef in 
copolymer comprises copolymerizing aromatic vinyl compound with 
alpha-olefin in the presence of catalyst which consists of (A) 
transition metal imine compound and (B) (B-l) organic metal compound, 
(B-2) organic aluminiumoxy compound and/or (B-3) a compound forming ion 
pair by reacting with (A) . 

DETAILED DESCRIPTION - The transition metal imine compound is of 
formula ( I ) . 

M=transition metal atom belonging to the 8-11 group in the periodic 
table; 

R1-R4=H, halogen, halogenated hydrocarbon, hydrocarbon, 
heterocyclic compound residue or a group containing 0, N, B, S, P, Si, 
Ge or Sn; 

R5, R6=halogen, halogenated hydrocarbon, hydrocarbon, heterocyclic 
compound residue, residue or a group containing 0, N, B, S t P, Si, Ge 
or Sn; 
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n=number of valency of M; 

R1+R5, R2+R6, R1+R3, R2+R4, R3+R4 complete each ring. 
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ADVANTAGE - The method produced aromatic vinyl 
compound/alpha-olef in type copolymer having narrow distribution of 
molecular weight in high productivity. 
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a^>^-;k ->i7D^->;k T9-7>^-)Vts.H(DBi 
SUSTftA* 3 e 2 0 ©SSttgHt:** ; 7 x x;k 

^Jk ->i7D^>^>'X-;U, 05rX;|/a3ft<i:0^3S 

n : ?©:^6~2 o©7U-;us ; cnetcMis^ 
*jgcT&# i~2o <DT)^=¥)m : Btm®.?®:tf 6-2 

0O7U-;US. 7;kn*->S. 7'J-n+yS^i:© 

b&sa< 1 ~ 5ffie»ufeB^7 u-juaft 

[0 0 4 6] Aoy>{t^ft7K^S<i:bTJ4. JMtttfc 
14, S(rj^R7~R10i:^oaS:^-r. «fc 9 IMfrW K 

a. tdE^t7K^si'ADy>^®}ftL^»^tfen 
s. 

[0 0 4 7] ^D^t^iLTf4, IWfrWKte. 15 

t!'J5vk >#?©^f?5ii5?#S3, 77 

>, K5>«Ofit*»f». ?*7i^©t«tf 

[0 0 4 8] ^<fc*^Bte-> , J;l'S<i:LT^fl<){CJ4. 
tdaiR7~R10«i:ra«CDa$r^-r. «fcD^#W»C»4, ;* 

^ •> >j Jk v ^ -> u ;k h u ^ -> u ;k x^ 1 
;k>u;k ->*x^->u;k h u x^;u->u ju. -77i 
x;k^ f ;u -> u ;k HJ7i-;i/ -> »J £ ^ tf e n 
s. 

[0 0 4 9] ^{tTK^Btfe^D^^StbT^WtC 
14, mfi!ER7-R10tl^filoa5^-r. .fcO^WJ' 

J4. Mj*f ;k>D^->&t*rt«gt-f ens. 

[0 0 5 0] 7;kn^->S<tbT^6«UCl4, S5JER7 
~R10£|i3«©S£5KtV .fcOJM^fCte. ^ K*->, 

^fy^h^->. tert-^h^->^:i**^tf ens. 
^*7;U3*->a<hLTft#fKj»::l4. striER7~Riot 

|^«©S€:^-r. .fcO^Mt-14, f^^^k ^*X 
WW*lf6ft*. 7'J-D*">StUT*#ttC 
t4. Wi2ER7~R10<tl^«£DS€:^r. £0&#&)\Z 
{4, 7i;+-X 2,5-J?^^7iy+k 2,4,6-h'J 

*?)i73Lj* : >i2.ztfm j f ens. ft7'j-a*-> 

StbTA^e<JlCt4, S9iER7~R10<i:l^«S©SS:^ 
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T. cfcOft^MtCte. ?*7iZJk /fW7x^ 

Jk tti-y^fr&tfmifztiz. 

[0 0 5 1] 7^)mtVTMWmiZit. mrj$R7~Rl 

h * > '/-niafc i**^tf ens. xx ^;wa t v 
Tmfctmz\-t. td^R7-Riotra«©Si&*'r. 

/^^i^x^t'Ti^f ens. ^xx^jusi: io 

VXMWffUZit. Wa!R7~Rl0«i:RfilOS$r*T. «fc 
DAttWlCte. ^:*7-fe^;k ^*^>V r f.»k 
\>*z/ti)li£—)\s. 3^7 x J *~>X )l#ZL)ltZ}i1&& 

ifens. 

[0 0 5 2] 75 KS£bT#W£WKli. ffriER7~Rl 
(fetlS. -f 5 Fat bT^ttftlCti. ftJi£R7~RlO 

iimmvmzTFCt. £.K>&wmz.\%. 7-fchrf5b\ 

>X^f 5 Fft£:##tf ens. JSyStbTMMi: 20 
l5i!eR7~Rl0<i:-P)«O*Sr^-r. «fc 

75/^i:d^tf ens. *i SySiUT^MJCti. 
^R7~Rl0i(^«COS^^T. * 

= 7i;jk 5 y&£*7i«£tfens. 
[0 0 5 3] x;^>ixf LTft^Mi:ti. W 
i£R7~Rl0i:l^«<OSS:*-r. .fc OIWfrCKUCte, 
*>&*?\>k XJl^i-gEX^Mk XW>B!7i^ 

ens. 7M>7S HStbT*#MIC 30 
«. Kfi£R7~Rl0tIpHS©SS:S-r. iOS^Mtr 
«, 7x^W;W>75 H. N-;*^7Jl/*>75 

ns. 

[0 0 5 4], £fcR7£R9, R8<tRl0, R8<hRlK R 

[0 0 5 5] Rl2~Rl6te, 5^tC|^— TfeSftoT^ 40 

»->»j;PSs Kft*^B»->D+v-a. 7Jl^n*->S. 
7^^;U^5i-S. 7'J-d + ->S, 7U-;WS, 7 
->;US, l7>fJ«. ^^-XXt-JUS. 75HS. -rs 
F». 757S. -Y5/S. XJP*>IXfiH. 7JI/ 
5tv>75HS, ->77i. rhDl, #;i>#*->JUa. 
7;P*-jia. >;U2>7h»S;fctefc HD^->S^i*Sr 
St. ADy>IftbT(l 7-.y5?§. HJR. 3 

•^^Ti^tfens. 50 
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[0 0 5 6] Mt^atLTjyfcWicte. X 

3=\>k n-7"Dtfik -fV7ne;k n-X^Jk -fV^f 

fcD&jfcg^S:** 1 - 2 o ©figlfc b < ^®«©7;u 

»#2~2 0OjS«feU<li^lK^W7^y> : 7PA 
JP^fc gJHMFHfctf 2-20 Offl^ t> L < 
CD7^> ; y?D7"Q/^k -> £7 D XJk >f 
DA>$r-;k ->^D'\*->.lk 7^"7>^U^:<!:0^ 
fHTS*«3*5, 2 OOS^^tTK* ; 7iZJk ^-7 
^jw, ->^d^>^vxx;u. -i" <t*£>K??t 
fm&#6~2 0©7U-;US ; £fc. cne icijiiffB^ 
HHB^rt* 1-2 0O7J^M, £ti}lJlC^&# 6 ~ 2 
0©7'J-;US. 7;kn*->S> 7U — D*->S/«t£CD 
1 - 5 fflB& Lfc@&7 U - £*T*>& 

[0 0 5 7] ADyXt^tSttTIl WIB^ft 

*^aic/\Dy>a<d&L;ta##tf ens. 

[0 0 5 8] ^P^t^tbTti. tf'J^>. bf'J 
^*7x>^©^BS3t??#Sitfc;£*<£> 

o. STtcnecD^^PTc^^^trB^a^WbTfefi 

* 

[0 0 5 9] ^tTK^Bftv'J^StbT^MlCH. 

>>;*3 1 ;k>gjk hg*3Vk>gjk x 

^jpi>g;k ^x^-jp^'j;k hgx?Mk>g;k >*7 
x ^ -> g ;k h 'J 7 x -> g )VU Z e 
ns. 

[0060] mte7kmm&->a*->mti,Tmfttmz 
t$. •' h g ^^;i/->a+->^i:*^tf ens. 

[0 0 6 1] 7Jl/P^->ai:LTft#:MtC«. * 

+ n-7n3j?^-X ^V7d#+v. n-7"h 
^->. <V7^y. tert-7h^->*i**^tf en 
S. ^^-7JP3+->ai:LT*#:MlC«. ^^^k 

?-^-x^;^^tf ens. 7'J-n*vSiUTA# 

Midi, 7i/ + y. 2J-/^f ; JI'7i/*>'. 2,4.6- 

h>j^f;k7i y * £»»*tf ens. wj-d 

irjk ^^-^•75» i ;u^*tf ens.. 
[0 0 6 2] 7->;patLTAfrMic«. *;i-5;pa, 

^ h=^->^>7-r ;us^<*:*^tf ens. ixrMt 
L-cjMfcWKH, 7-fe5 L Ju^->. ^>y-r;p*^->, 

^ H^->*;^x;p. 7i/*v*Jl'#=ik p-i7DD 
7 x y ^->*J^x;P^:<i:^tf ens. ftlXfJl' 

f h*->*;i/fcjK ^^-^xy^->*7i'#x;K 
^ct'^tfens. 

[0 0 6 3] 75 HSiLT^ffMlC«. 7th75 



( 8 ) 



2000-143715 



13 



14 



tctt. ^fMsy. x^H'sy. ro^Hsy, 
)i*>Wl*3 L )\'. XJ^>8xfJK x;i/*>K7iz: 

n-s. 

[0 0 6 5] R12~R160o^^7ft< £fc 1 ^tt*^ 
^©STffeD. £;tR12~R16T^£n&S©5^ 

[0 0 6 6) ntt. MWfiffigcSrJifc-r^a&O. J|#BV 20 
[0 0 6 7] Xte. *JtHK^. /\py>ST. KtMT 

& l ~ 2 o ©eSHLtMiS. lasSiJrpg: i ~ 2 o cda d ^ 
n#2£Lh<£>«-&»Cte, XTS$n-5«» 
[0 0 6 8] AO^HC^tLTte. 7-.yiSt. £St, * 

avm&mif e>n*. ^M^sc*u~2oco^t 

*^StbTlt 7)1^)1^ 9 UT 7)1 30 

^XJUg ; 'OS^. 7iXJHf;k 7i^7"Di; 
M<!:07U-;i'7Jl'*)l'S ; 7ixjP. MJJk V* 
W7ir)k h^^7i-;k 1^71-^. 

7DW7ir;k f7xr;k 1-7 t^frj-y 40 
[0 0 6 9] 0t«JR?R4«l ~2 0 CD/\ny>{l:^t* 

^atLTn tdiE^^M^sc^ i~2o <omt*m& 



Ttt. hHD*yS;^K+y, lh*v. 7n#+ 
7i; + y. i>^fA7iy*->. t7K*yfef©7 

[0 0 7 0] -ft^WStLTIl S5EK^-&WSCD 
K KU7MD^5'>XJk7**-K 7i- 

K h u-y v:r^i^>i?>;^7:**— K p-:?n;i/ 

— K 7i-MJk7^^-h. 'OvJUTJl'^*— 

K p-b;ux>x;p-7^*-K Ml 

[0 0 7 1] ^r-f^Wa tL-T«, ^fJk/'JJk 7 

*-)WsV)VizZ<D^;mt*mm&*s*))l> ; J**^ 
> U y7i-Jk> 'J £®5?«ft:**iltft5> 'J 
;u : h'j^->u;k h'jxfjk>'jjk hu^Dtf 
;p->u;u, MJ -> o ->;u -> 0 K'j7xx;k> 

'JJk y^f;k7i ~)l> is U JU. ^f;k^7ix;ky'J 

MHt7K3t@& > U JKE> > U Jl/X-xJk : h U ^ 3^l/-> 'J 
;k7ixW if wdr-f *B^y >j -jkS^c e>ti 

-So 

[007 2] cn^fflps, Auy>if. ^M^f& 
[0073] y\tmmmmnm<D^^\^ ^wic 

[0 0 7 4] *^^T«. $e.tctirfBiC (i) Ttsn 

[0 0 7 5] 
[ft 7] 



N. .N- 




(I-b) 
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15 

coo'7 6] it*. M\zmm&m8~\mv>m&&mm 

[0 0 7 7] R17~R20«. SUlCl^— Tfcg&oTV> 

^*7;kp*->«. r'j-D*->a. wj-d+-> io 

S. -fSHS. 75 7S. -fSyS. XJHOX*^ 
S. x;i/*>75 KI. y7/S. rfDi, AM* 

[0 0 7 8] ^t*mstLT^a<)ic«, *^;k x 
^Jk n-7D^K -rv:/pfcf;k n-:7>;k -fyy? 

;k sec-y^k tert-T^k *<>?Jk' s\*r-»lts. 
ZOBtmm^&W. 1 ~ 2. 0. Ojpflj <b U< 7)1 20 

S$C*<2~2 .0 L<»4»«tt©7^> ; 7"P/^ 

;k^& £MaRJRTflb9( 2 ~ 2 0 ©ifig|t> L < tetflKtt 
07M>;-/?D7"n^r;k y^D7^^;k 

^;k >'?D'<>i'j?irjK > : T=.)vmis.E(omM 

fSfS^ 1 ~ 2 04>7***S. iSHMF?*** 6 ~ 2 

o©7'j-;i'S, zjp3*->a. 7U- p^a^t*© 30 

g&g*t 1 ~ 5 <@B& Lfcgg|7 y -;ps& £t t>a 
[0 0 7 9] y\Dy>Yt^{t7K5gSi:LTfi» IWEUMfc 
[0 0 8 0] 'Vx-P^ft^jibTW:. fcf'J> ? >, fcf'J 

[oo8i] fcitTkmm&i'VJi&t Lxm#&nz\*. 40 
^^;u-> u jk ^^3> y ;k h U x^;k> y ;k x 
T-jUz/Vjw >>x^jps>y;k >uz?j|/y'j;K ^ 

n-s. • 

[0082] BHt7kmm&->a*~>mtLTmfrmiz 

[0.0 8 3] T;k3*->StbT^6<UCtt> * 
-5. ?*7^P*:>g<iLT3W*:0<Jt;:te. ^**^7k 50 
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^*X^;i/^d^tf <=> tX* . 7U-D*ySiLTM 
WlCtt, 7i;^>. 2,6-v^^Jk7x/^->. 2,4,6- 
HJ^^k^x/^v-fc^a^fSn*. WJ-o 
*xSt LTSttWfcJi. f*7irJK fif-fr?-*? 

[0 0 8 4] 7>>)l£i:LTM:frmiZ\Z. *;kSJUS, 
7->;ig, -^>v r -f^S. p-i7PP^>v/-f jus, p- 

LTJIttMJCWu 7-fe3Mk**->. ^>y<M*k 

* h*->#;w#xjk 7i/+^W-jk p-^pp 

[0 0 8 5] 75 KaS£LTA4*Mfc:»*. 7"fch75 
K, N-^f;k7th75H, N-^^K>X7SHft<!: 

h\ ^>X-f 5 YIZEifimi 6il5. 757StLT* 

*>;kf5y, x^jkfs/. 7"aifMsy.' 

[0 0 8 6] 7Jk*>XX5^ia<tUT»#WlC:ti:. X 

;u*>&*3Mk x;u*>®fx^;k xji-*>S7iz 

7irjUJP*>7S K, N-^fMJl'*>75 
K, N-^^;kp-h;PX>x;i/*:>75 F^t**^tf^ 

[0 0 8 7] SfcRl7tRl9. Rl8tR20. Rl9tR20 
[0 0 8 8] R2l — R30te. SV^CH— "CbS^oTV^ 

a> ^5FS, 75 ys« -fs/s, x;k^>xx^ji/ 

x;^>75 HS, ->7/S. xhPS. 73;k^* 

[0 0 8 9] fe<t*mmiiVTm#miz\t. x 

jk sec-^;k tert-^;i'. ^>?-;k '\*->;u^ 
£®M3M(^4kA< i ~ 2 o wil® t> b < tt#tt#©7;u 
77 > ; t*x;k 7'J7k -T yyp^X7U^d:C9^m^ 
»^2~2 0OB^fcU<l4^lKtt©7;k^> ; 7D/t 
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)\,*)vts. izmm^&tf 2 ~ 2 o wttMfe b < 

<DT)V*> : i/?uyurt-)V. ->^n^*^-;i/. 

sStS^Stf* 3*620 ©fgttpHt** :7ir;K -)-y 

n^^6~2 ocdtu-;us : c:ne.tct»iiE^ 
^gc^&a* 1-20 <z>7)v*)vm* m.$kW.=t-&tfi$~-2 

B&£*< 1 ~ 5©fl&bfc@&7 U -MlftifT'bJi 

li. 10 

[0090] ADy>{t^ft*iStLTtt, t&EflHt 

[0 0 9 1] A5=-D3ll{t*#)fcLTtt." hf'J>7>. fcf'J 

0. £fc;itt£O^P7Cifc£^trg&S£ : *rbTfc& 
[0 0 9 2] ^t7K^®^->yj««tLT^MlCtt, 

y?\>k>y;k v>y^k>y;k huy?\>k>y;k x 
3\>k>U;k vx?jkvy;k hUif^'Jik -/7_ 20 
xrjw^yUJk l- u :7xx;U:>y;u&<fc*j&t*gtf £ ' 

[0 0 9 3] ^ffcTKi&B&^P^StbTjyfcWIC 

n. Kyy^->a^->7ii:7S^tf e»n*. 

[0 0 9 4] T^n^StL-TIMfrWlcte. y 

n-7P#*->. -fyyojt?*^ n-7> 
-fV^K + y, lei 1-7 h*->tz£tfmif itl 
*. ^*7Jk^*->g<!:bTJWfc£K)fcl;i. ^y^P, 

WCtt. 7i/ + y, 2.6-v?y3Mk7xy*>'. 2,4.6- 30 
[0 0 9 5] Jy^StLTMMCIl. ftil^JHE. 

7->;i/*, 'oy-r^s. p-?nD^> i /-rM. p- 
bTiwwtcte. 7-t^)\s**->, ^>v-r;i/*=^->. 

* h*->#;U#XJk y^/^r^tl)l^—)V. p-^PP 
7xy*->#;ktfx;U&<»:a«3£tf ftx^rJl' 

& £7^7* en*. 

[0 0 9 6] 75 FStbTMteMlCfi, 7th75 
K, N-y?S>kT-fe H75 h\ N-^fM>X75 h'&i: 
*«*»fSn«. -f 5 HStbTftttttlCW:. 7th-f5 

tc«. ^fMsy. ifMs/. :7pfcr;kr sy. 



[0 0 9 7] x;k*>xy.-x\>UX<h bx^ftMicte. x 
^*>K*^Jk x;w>sxfjk 7;i/*>87i_ 

[0 0 9 8] R21~R25<Do-&4>&< «h 1 
fMOlTSO . *v^R26~R30CDr>^{i>^< £t> 1 

~D\tfcmw.=?-\zii\<Dmx'$> k> , *fcR2i~R25T^$n 

-5SCD5^CD2eW±C9a^5uiC^LT»$:^L 
T^Tfc«k<. R26~R30T*$tX«>SO'5-fe©2<a 
^±©g#2^tcg*SbTm£^)£bT^Tt><fc<. 
$ b < «^TSS*iSVMC3^bTflgl*]Ka. 

[0 0 9 9] nli, MOffi&^fc-r&T&O, MftffJ 
tC«l~8, Jf$b<tel~5. «tO#£b<Hl~3 

[0 1 0. 0] Xtt. Tjc^HT. ADy>gf, 

»i~2 oo>mt-fom&. ^*Ji^sici~2 ocoApy 
ws^u n*<2WjbcD«^(c«. x-c^sn^isa 

[0 10 1] ADy>gfiLTH, 7<;/3ft. ffi*, 

3<?mtmtf Rfiwi~2o®^ft 

yx;ws» 7 i J-;P7;i/+;«', 7y-;uaft£*<#tf 
&n. .kQjittttict*. y^;k x^;k -^ptfjk ^ 

->;p^t*©T;u^s ; ->i7P^>^;u. ->7da+-> 
;k y;b#;i/x;u. 7y7>fMt'©>'7D7M^ 
S ; t*x;k :/p^x;k ->i7P's+-bx;i/^:<i:«»7;i' 
yz;«;^>-7;k 7iriHfJk 7i^7nt: 
)\>tS.E<07 i )—)VT)V*r)l£s;7x.—)W h'J^k v'y 
W7ir;k MJ^f^ixjk ifjP7ir;k 
7ntf7ix;k t7i-;k ^-^yjk *7)U-y 

ens. 

[0 10 2] Ul*K»*«l~2 OOAPyMt^t* 

iSiLitt mM&immT&tf 1 - 2 0 ©gHt*ifiS 
icApy>^e^bfc»*t^tf f,n^5. K^wsiL, 

T«i. t KD^->S ; y h^->. Ih+i'. 7P#* 

7h*->!if07;i'3=i ; ->S; 7iy+->. y^;u 

7i/*x. y/fJl<7i/+y, t7 h^yJit'07 
U-D4->S;7irMh^>. 7iXJHh+yft 

[0103] -f ^-^^wstbTti. gnsaK^wa© 



( 

19 

>7.)vy**-b. h>J *^fr'<>i£>7>)l>y*Z— 

)iyj*-h. *>{?7)iJru'*>-\2.>7.)iy<<*—V 
[0 104] y-ff^fItLT«. *^;v->'j;k 7 

-> ij ;K ->* 7 x - JU -> U & £ © i?pHfc.7KiSiM& > !J 
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;l/7x XJUfc <h*©^-f iHfi&7 U -VUSfc 6 tl 

[0105] ::n<=>c95-£» ADy>if, gjssjg^ja: 
[0106] ^tmm^mm^mi-^^^ m&mz 

U>iiB% t*S?. T>^>B^tj.E 

[0 10 7] BTFK. _bfB— ( I ) ( I -a) ( I - 

[0108] 
Ut8] 
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l J-M"t?a&4. gtna*;U#x^A*f i ^->i:UT^r^ 
h'J7i-JWM-'7A*? i *>. h'J (y- 

50 ^Afif-ityUEtfimi 6tl4. 



( 
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[0 17 1] ttl?i7> : E-'}J±t>T*>£l'T&#M\Z 

>, h'J^7> : E- l ?AA^t>. FD (n-^ 
7>^x£A#^*>fc<h*<aHJ7;i^;i':7> : tx 
; N.N-i?^^;U7 — 'J -^A*^^">, N, 
N-vXtMU7X U XS A*^^">, N, N-2. 4, 6-^>* * 
fj|,7-U -9 A#?:t>&<»:CDN, N-v^MMl^X'J 
xSArt? 1 *^ : 5? MV^dKM 7->^zi^A*^ 

7)\>*)\>7>*-VJ±-h3-*>t*.Efrmiz>nz>. 

[0 1 7 2] (nffE^X^X^A^^iLTftttMl:: 
Vx.-M *X^AAft>, F'J (v^T^l^'x 

[0 17 3] RHiLTte, £;i/#X^A*l? 1 ;i->, 7 

:*>, N,N-vX9\)P7XU - ^A^^^E^U^. 

[0 1 7 4] $/i^^->ttft'&®)i:L.T, h-UTJP^ 
Hi^T^-^Atg, N,N-/7^*J1'7- 'J— ^Affi. 
V7)l*)l7 h'J7U-^X7*^ 
A&fc * £ t fcT£-£>. 

[0 17 5] h 'J 7^*Mi§7 ^tZ'? Alt LTI 

xXJP) tf^iJf. MJ^nfJl^^X^A^F^ (7 
*>7iji. MJ (n-^JU) 7>tX'?Af t-7 

(7izjw *^5ft. fu^ji^^x^a^f^ 

(p-F'JJU) hU^^JUT> ; £X^A^h7 

(o-hu;u) *^3t. f>j (n-^jw ry^-v&T 

7> ; tr>?ATh7 (o,p-^^fJl'7i^) *-73t. 
F'J (n-^;P) T^X^A^b^ (10,11-^^^7 
xXJl>) ^jjl. F'J (jt-^M 7>t-'7Af h7 
(p-K l J7JWP/f;l'7i-;l') tfJ^Pfl. HJ in-y 

7ir;W *-7S. b'J (n-T^JP) 7^-^rh 
9 (o-F'JJU) <h*#^f 
[0 17 6] MI-y7JWl'7- , J- , >Afii LTS* 

xXJU) N,N-i;ifJl'7-'J-17Af h7 (7 

x~JU) *r73?. H.H-2,4,6-^.>^ ^^^T—'J X^A 

[0 17 7] ^7;U^7> : &X^A^ibTaft6 t )lC 
tt. fcfc*«5> (l-^afcr;U) 7>x^'7Afh5 

tz>7Af h5 (7i-jw Jt^sstfcfa^f e>n^. 

[0 1 7 8] S£lC^*>tt{b£r4&<hL.T. h'J^xX 
^JU^-^At-F^+X K>3'7WD7i-;W 
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jtfl^-F. N.N-^/W^'J-OAf t-7*X (^> 
^7Wn7i-W F, 7iDt-Wft-7 

K>^7Mn7irjW jPV'— F. h'J7x^M 
- o a ^ > 9 v x x v :7 d > 9 V xx;i/$g{fc . 
N,N-^Xf^7-'J-'7A^>?7i^xi'D^>i' 

yi-jH5#, ties: (vid (vi id t«sn 

[0179] 
[<H4 7] 



10 




cm 



[0 18 0] (it«K E tlilfJl'SSSf. ) 
[0 18 1] 
[ft 4 8] 



20 




[0 18 2] tfy>it&%)tl'Tmft&)l~\Z* TztfLte 
x£#5> (14) ; fx [MJ (n-^JP) 7> ; &x 
9 A) /^tfl'-F. fX C h U (n-^;U) 7> ; EX 
■7 A] ^JijtfU-F. fX CF'J (n-7?;W 7>t- 
-7>-7##l-'-F. t*X (F'J (n-T"^) 7> 
^fc-^A) V^tl^U—bs k*X (F'J (n-Zf^Jl) 7 
>^r--7A) f*^DDf**l'- F, fX (F'J (n- 
30 yfJH 7> : £-'7A) H?*^DoKfMl/-ha 
f©7Xt>©l; MJ (je-^f-M 7> ; &x<?AfX 
( Ht*/W K5-f H -Hf H) 3/<)l/ hfttt 

(III), fx CF'J (n-Zff-M 7>^x^A) fX 
(Fx#/vf F5-T H H5 f *#l'— h) Xs/^r^Ktft 

( 1 1 1 ) tz e o&s* 5 > t ><dwz a *m tf e. n 
[0183] j3)i#7><t&v>>t\sTmwmz.\t. fzt 

(14) , \,l-i?l3)W?-& 
=y> (1 3) . 6,9->'*JWA'7 ; *^^> (14) . 
40 *A^f K-l-7i-)hl,3->'*^Vt^7>. 

y^-#7>, 7,8-> ! ^;i'A*'7>7 r *^7> (13) , 2, 
7-^*Jl'A*r7>^#5> (13) . ^VxA/W^ 
H-7, ;K 8->**;WW >f *.#7>. F-r 
tl/U F5-T F-ll-^7 t ;i'-2 > 7-v'*JU/N*^>x*#7 
>. h'J (n-T'-JS'l') 7> ; tx^A»-*^'' ,c 7 r *^^— 
F. h'J (n-^^;i/) 7>t-'7Al-*^W'! l 5>f*# 
l/-h, F'J (n-^;i/) 7> ; EX^Al-*;UAF7 r * 
50 #U-F, F'J (n-Zf^M 7 >*=.OL>\- h >) 



( 
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S'VJM-fcJWWiaKl'— K h 'J (n-^Jl/) T> 
.tz>)A7Pt-l-A;WtHf*#V-h. h'J (n-7 
^Jh) 7> : EX'?A6-#Jl'A7 r ##l'— h (14) . h 
'J (n-^JP) T> ; tn^A6-*;WN*7 f *#U— h (1 
2) . h'J (n-y^) T>^— VI±l--t>)VnV> ; rJ3 
#U-h (13) . h'J (n-ttM 7> : E-^A7,8- 

i^jt-A? >x##U- h (12) . h U (n-r^;v) 

7>^x£A2,9-i'#)l'A'7>5 :r ;*J*l''-h (12) . 
h 'J (n-y^M 7> : E-9iFr*/W K5-f K-8- 
j^5 1 ;P-7,9-> 5 *;^N*0>-x**U- K h'J (n-^ 

7 > ; 6— r> A 1 ^ >^*/W h* 5HT H-8-X^;i/-7, 9- 
5?*;Wt£>5 ff .*?l*l'— K h'J <h-^;» T^^t- 

x*^i^-h. h'J (n r ^;i') Ty^—O^y^ti 

A< F^-f H-8-7 'J ;h-7, 9-^2; JWA*>7 # u— 
h, h'J (n-y^JW 7>^-'?A'?>fA/Wl J 7'f 
K-9-h'J ^^;i / ->ij;l.-7,8-i?*Jl';\' , ^>x*#l^— 
h. h'J fn-^M T>^~ ^A^xrtA'T H7-f 
F-4, 6-y^P ; £-7-*;WW>fA#l/- hfat'^T— 
*>09:K; h'J (n-T^l/) T^X^AfX (y^"A 
-f F^-f F-l;3-5?#;i//X/?-#l'— FX 

(III), h'J (n-X>;W Ti't-'SA^ {^>^t> 
A-f F-5-f H-7,8-v*JU/ , Ci'>7 r *#l^— h) 

(III). h'J (n-X^U) 7>tc5At'^ (£>5** 
A-f F?-f K-7,8-v*;i'A^>x*#U-h) nA*;i/ 
hgfffi (III). h'J (n-ZT^M (-7 
>y"tl/\-i F^-f F-7, B-S^JWtSr^fcJlH — h) 
-v>T)mM. (III). h'J (d-^JW T>^-OAlf 
X A-f h'5'f F-7.8-v?*UUA'7>x#3tft' 

-h) (III). h'J (n-X^jU) "F^XOAf 

-h) (HI). h'J (n-xW) 

X (/tA-f F^-f H-7,8-v f ^^)l'-7.8-^*;l'A^> 
7=##P-h) (HO. h'J iarff-M T>^ 

r^AH7 (;tMK7^ H-7, 8-^^^-7,8-^* 
*/V»? s ##l'— h> i'DAKS (III). h'J (n-X 
3^10 7>t-fAfX (h'J^Ott^^A'fp'M 
F-7.8-v#;UA9>T;&#l'-h) (II 
I). h'J 7. Ch'J terff-M 7 t'X (-7 

Ail (in), fx Ch»j (n-x^u) 7> : &-'?a) 

f X e&>x*/vf F9-T F-7-#W'7>5 f *#l'— 
h) v>^>^ (IV). t'X (h'J (d-x^JW T> 
^fcn^A) fx 0>t*M 1*5^ N-**/W> 
5***1"— h) 3A';PhSE^ (III). (h'J (n-X* 
^P) T^-^A) fX (■?>f*A'f H5-f H- 

*;uA^>x*#^-h) x>;/^;p&& (iv) is.ze>& 

[0 18 4] ±fE©«fc-5fc (B-3)-f^>Yt-1'^->'tt<t-& 
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iI75 Hft^ (A) . (B-l) *r&£«{t£4&. (B- 
2) WtS7Jl'5-'i7A^->{t^*5<fc^(B-3) -f*> 

(b) ttfeir. &gio6i;T&irr-?><fc5&. uu=f 

(C) £jBV>«££%T*** < 
[0 18 5] (C) msLTtt&i*- 

0 0(im. $f3;L<te2 0~2 0 0 jiraCl&to^t 

Ah O, . MgO. ZrO. TiO, . B« O, . C 
aO. ZnO. BaO. ThO, $Lfz\tZ\tlt>$: 
•£trg-&#>. fc't^iSiOi-MgO. SiO,-Ali 
O, , S i O.-T i O t . S iO,-V s O, . SiOr 
C r, O, , S i 0,-T i 0,-MgOft;i:&«Stiu 
<i#T#-"b. une.WfTS iO, *5J:^A1, O, 

[0 18 6] &*5. ±E*t«»fl:«i«:tt^*©N a, C 
O, . K, CO, . G a CO, . Mg CO, . N a, SO 
, . Al,(SO,), . BaSO, . KNO, . Mg (N 
0,)i, Al (NO,), . N a, O. K, O. L i .O&i* 

[0 18 7] £CD<fc5fc (C) »&^fitf«as*i«fc 
30 lr»S*l«&tt& it«M«* ? 5 0~1 0 0 Om'/g. 

ffiu<«ioo~7oom ! /g ©seHi-* o , «Ba 

^«^0. 3~2. 5 cm'/gOSeHJCS-S.^t^S 
SbVi. ^SIC^UT 1 00-1000 *C. 

$fiL<lil 5 0~7 0 0"CTj^fi£UTfflV^n-5. 
[0 18 8] 

(C) tLTte. ^tS^l 0~3 0 0 MmCD® 
BE IC * -5 ffttWt^tt ©!SSt«^ ^ b 

40 C5^J1^SC^2~1 4»o-^-l^7W >«r±fi£^«t b 

Testis (^) S^#ifcttf x;u->i7 n^4-y- 

[0 18 9] *5zwiz&^Tm-g>&.mizw&-$nz> a - 

l-7"-r>. l-^>x>. l-^-fe>. 3-^^JU-l-^ 
>. 3-^5 u Jl'-l-^>^>. 3-I?^-l-^>f >> 4-^ 
^;u-i-^s>^>. 4-*3Ml'-i-'\3Hr>. 4, 4--^^^;!/ 

50 '\^-fe>. 3-X^;k-l-^+-fe>. l-^-^-7 i >. 1-x-fe 
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o. L<«47iub8©a-^-U7-i' >*^tf <=>n 
i -^>-r>> i -*^T->T2bs. cine 

[0 19 0] *%fEicfc^Ta^£jSKtfc&sn*5?# 
)V^j-uy. ^-^)V7,=f-vy. p • *?-)W?\s>* io 

l/>, ex;i^m§S£. b'x;i,3cJR«M?;K fx;p 
7,^l/>, P-i/nnxfl/y, vk'x;i^ 

tfen-5. ffJKttXfUX a-t^KX^ls-etb 

z>. z.n*><D&mm¥=.)Ut&mz. mn-c&z^m 20 

[0 19 1] >t^9m\z=.Mt^(D^ 
0. 5&<^L 1 O^M^ffSLU. a- 

X^U> • X^l/> • a -X5 L l/>*S^-^7it* 
[0 19 2] *3tW\ZVhZ>?imm\f.-Mt&® • a-* 30 

^s-tt-s. site. *^ti^eti5^i/7-f 
[o i9 3] a^w^tcn, &f&i&)$.ft(D8imm. mu 

-5. 

d) i&ft (a) (B-i) mm^mit^^ (b-2) wts 

i£ft-&<&rt>£glfn£4>fc< <ht> 1«C9J5S# (B) 40 
T^tc rg£^ (b).j tu5. ) <h£ffit©js/r?a£ 
gic^nT^.77*. 

(2) (A) <!:/S# (B) ^^^ttSit^MttESra 

(3) (A) <hj£# (B) £^«?>&M3 

i5«fcms# (b) 

;~cd«£/£# (B) It'H-T'bH^TUTt) 

(4) l&tt (A) £SS&^#£# (C) \Z&&Vfztel&!#. 

ft. *>&Zfl$.ft (B) £tf£cCDJEjrrS&S«caxflDT-5 50 
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7^fft« 

(5) (A) £ric# (B) tSrlSIS^ttiStt (C) (C 

(6) flSLtt (A) tfiJttf (B) tSiaSTttfift (O II 

fccfctffifctt (B) SftSCSS^Ti 
^SlC^JD-r*75ft. d (B) tt. i^— Tfc 

(7) (B) £»«m*i§# (O JCi&#UfcM«»S 

tJiiXfiit^ (a) fettxcwm-ra^SJcsja-r* 

7J*fc. 

.(8) (B) Sfttt^ttifi* (O fcfiftbfcMJSlS 
(A) . *ScfctffiS# (B) SrfiESOffiffTS^ 

»K*jnr**tt. coatejsa- (b) «. n--rt>» 

[0 19 4] xIB©®^«ffl^ (O (A) *3 

J:tffiS# (B) timmZtitzBlfcfAj&tf.ttiZXl'y-l > 

■rtazis^x^m^^^ »^L<\t^mm-tm^ 

[0 19 5] ^S^OfSltfflv^n^^Stt^ftTK^JK 
#tl,TM#&Hz\t. 7n/\>. ~?9>. ^>^>. ^ 

•tf>, h;px>> *yvz/Uli<DjT 1 gmmt*M : x?- 
ADy ><t^ft*m * « in s ©jg^^i & tf s 

fc^X^U>g#*^tUTfflV^Jli:feT€rS. 
[0 19 6] Cineo^ffitt^tTKSjlK^O^^TSiW 

iBV^q-tl/7^>itSi§«il/TfflWI 1 !:fe» 

[0 19 7] SEffla^C*5^^SJS»I*30BK^ (A) CD 
iSS«, ii^l 0-8-1 O-l^Jl/'Jy h)l>. ff$U< 
IJ10 -7~ 1 0 -3^;!// U7h^tS5<k^ ^STffl 

[0 19 8] fiE^(B-l) «. fi£^-(B-l) t\ (A) 
q>0>m&^W.=f- (M) t<D=E)ltt [(B-l) /M] 
ffi^O. 01~5 0 0 0. jfiL<tt0. 05~200 
0 5 &ftTffl^S>n*. fiK^(B-2) fiX^(B 

-2) ^C07^5X>7A^t. (A) «fCDS^2feJS 

li^ (M) tV^Jlit C(B-2) /M] ilfitl 0~5 
0 0 0. JfSL<tt2 0~20 0 0 tfj:5<t9ftiTffl 
H6*li.- fi)t»(B-3)fi. /£#(B-3) <»:. (A) 4> 

COM^^JSH^ (M) tWbtt C(B-3) /M] M 
^1-10. b<(il~5 <h&2>J:-5fcSTffl^£ 

[0 19 9] C©«t^^a^"ffl«!iK€:fflV^fcS^ 
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Umt. iI#-5 0-2 0 CC, ff*L<ttO'~l 7 0 

x:<D&m-c&z>. m-s&Mt* iookg/ 

cm2 . (ftt<ttfE~5 0kg/cm2 ©#:frTT 

[02 00] #sn*a£r#<o#^«tt. 

[0 2 0 1] *%^T#e»tX-55?Sl!St*-;Ht^ • or 
>#&&mt* a-*V7><> (i) 
***a*«lJSE*ffi (Ui ) t. HZmm^-Mt-t®) (i 

i) a»&«a*sn*«is#tt cuu> t©^;nt [ (Ui 

) : (U i i) 3 9 9:1 — 1:9 9, $f £ b < tt 
9 8:2-2:9 8-T*S £ fc**S* bV». 
WT»6tl*3?#*t;— JWt6* • a-^l^-r >*a 

i 3 5tf* 'J >®i&'p-?mmvtzMmtti& 

[tj] «. 0. 0 1dl/gE(±T*5ei:^ISt 
[0 2 0 2] 

[%^©^*] *5&mz&%37mmti-Mt'&y> • <*- 

[0 2 0 3] 
[0 2 0 4] 

1. 253'»J i EJl>. 3l£j£€T, TEiK (a) T^2tt-2>i£?£ 
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.&»-f 5 (A-i) $o. 0005= 'J^EJi/inAm^ 

' zmthVtt. *EE©X^>2f;*aMffl«T. 251CT1I3 
10 [0 2 0 5] 



30 



[ft 4 9] 



Me Me 



Me Me 



a'' a 



(-) 



[0 2 0 6] 

[f£S£0«2] SSJSWoa^tCfc^T. ^^>ft^#) (A 
-1) <Dft*> 0 iCTIBiC (b) tssn^f^xt^tt (A 
20 -2) *55"J ; EJW>fciiitt^tt*«6«iiW*tl'"C' 
X^><fcX5rk>t<D#a££fT^/i. 
(DttUife^Sg^JltH^^LTffofc. ^©^m. 

[0 2 0 7] 



[{t5 0] 



iPf Me 



- •« X JL , Mo «P' 

IP' ci a «Pr 



[@®<Dfffl*&!ft91] 

[01] *«WT)av»&*i**^7*>*'&flJ«iI©W 
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y : mmtxtta i 5 xa i e elfcJ3 



(B) *r«&Gj&fr 

C^^JHft^> -— 



F^— 4J028 AA01A ABOOA AC45A AC46A 



AC47A BAOOA BA01B BBOOA 
BB01B BC05B BC08B BC09B 
BC12B BC15B BC24B BC25B 
BC27B BC29B CA25C CA26C 
CA27C CA28C CA29C EA01 
EB02 EB04 EB05 EB06 EB07 
EB08 EB09 EB10 EB21 EC02 
GB01 

4J100 AA02P AA03P AA04P AA07P 
AA09P AA15P AA16P AA18P 
AA21P ABOOQ AB02Q AB03Q 
AB07Q AB08Q AB16Q BA03Q 
BA05Q BA06Q BA16Q CA04 
FA10, 




(C) »3J&* 



7D > h^—i/Otft^ 



